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ABSTRACT-This essay suggests that there is a discrepancy be-
tween historical accounts of the "natural" state of the Great Plains by
European explorers and the likely strong influence of the North Ameri-
can Indians resident in the area. The preconceived notion of the "Great
American Wilderness" appears to have obscured the explorers' percep-
tions of the many ways in which the indigenous peoples had manipulated
and influenced both the vegetation and the abundance of animal life in
the Plains. Clearly, this challenge of the "total wilderness" paradigm has
major implications for future restorations in the Great Plains.
Introduction
"For any landscape, the model natural ecosystem complex is the
presettlement vegetation and associated biotic and abiotic elements" (Noss
1983: 703). These words, from Noss's seminal article on conservation biol-
ogy characterize one of the essential premises of American ecology for
almost a century. Noss's statement encapsulates so much of how we have
thought of ourselves, other cultures, and the natural world that its key words
bear repeating: "the model natural ecosystem" is the "presettlement" one.
Next, switch time and place, to the l820s in a river valley in the Black
Prairie of Central Texas. One of the prominent naturalists on the southern
prairies during those years was Gideon Lincecum-botanist, collector, and
eventually correspondent with Charles Darwin. Lincecum was exactly the
kind of naturalist-explorer whose conception of American nature in its
"presettlement" form ought to be valuable to ecological reconstruction. As
he rode across Texas, Lincecum wrote that he encountered "a wilderness" of
"wild maiden forests" with "no indications of its ever having been occupied
by any people." One spring day along the San Marcos River, he exulted in his
journal that the country about him was literally "the beautiful face of para-
dise," existing without a "sign" or "scar" to disturb its "perfectly natural
condition" (Lincecum and Phillips 1994: 140-42).
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Coming to terms with this previous human presence, the mounting
evidence that quite literally millions of people were alive and influencing the
world during the so-called presettlement period, has amounted to an intel-
lectual paradigm shift for the descendants of colonizing Europeans across
the world (Griffiths 1997; MacKenzie 1997). This includes Australians and
New Zealanders, too, who have recently had to come to grips with the much
greater ecological transformations by indigenous "presettlement" peoples
than previously suspected, as a result of recent books like Eric Rolls's They
All Ran Wild (1984) and Timothy Flannery's The Future Eaters (1995).
While scholars abroad are grappling with the implications of this knowl-
edge, in the United States the issue, which as a debate about the nature of the
Great Plains dates back at least to the geographer Carl Sauer (1980), is one
of the recent important, and highly controversial ideas to emerge from
modern environmental history. Historian William Cronon (1995a, 1995b),
who holds the Frederick Jackson Turner Chair at the University of Wiscon-
sin, recently attracted much attention and ire from environmental activists
and some ecologists with his premise that the "Great American Wilderness"
was mostly an intellectual construction. Also, Mark Spence (1996), writing
about Yosemite, Yellowstone and Glacier National Parks, explained how
American preconceptions about the wild resulted in the explusion of Indians
residing in these American parks in the 19th and 20th centuries. Similarly,
Jane Carruthers, in her history of Kruger Park (1995) and her essay on parks
abroad (1997), described how countries like South Africa have faced serious
opposition to creating American-style, i.e., people-less, parks in areas where
the longterm human presence is harder to ignore than it has been in the US.
Lincecum's glowing description of the San Marcos River Valley in the
early 19th century (above) helps me make one of my main points. That point
is that European cultural perspective, based on a deeply held belief in a
great, unpopulated wilderness in North America, what the Spanish explorers
called los despoblados grandes, was an extremely powerful force in early
European descriptions of the Great Plains and American nature. As histori-
ans demonstrated with Lewis and Clark's ethnographical data, for example,
powerful preconceptions can color what the eye sees and the mind registers
in ways that miss reality. I think such is the case with the imagery of the
"presettlement model ecology" of the Great Plains as a vast, empty wilder-
ness embedded in the early historical descriptions of the Great Plains. Con-
siderable recorded evidence suggests that explorers actually were seeing a
region that was shaped extensively by the human presence. The mounting
evidence suggests that literally millions of people were alive and influencing
the environment during America's so-called presettlement period.
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At stake in this discussion are some cherished American premises
about nature, some of which are at the core of management thinking such as
embodied in the Park Service Organic Act of 1916 and the Wilderness Act of
1964. The famous Leopold Report from the 1960s spelled out the thrust of
this idea: American policy ought to be to return parks and wilderness to the
condition they were in at the moment offirst European contact (Leopold et
al. 1963; Rothman 1997). Some, however, believe there is a genie-in-the-
bottle effect. If one accepts a priori that human manipulation played a role
in fashioning baseline ecologies, or if one accepts "presettlement" human
manipulation as normal and natural, and then how can one argue (with logic
intact) that recent manipulations by modern societies-which may differ in
degree but not kind-are not equally normal and natural? The nature of
human impacts, the scope and range of them, has become a crucial issue in
restoration ecology.
The evidence from Great Plains exploration shows us, I think, that
these questions will not go away. This body of evidence reflects the long
time span of human occupation on the plains and the large number of people
involved (Denevan 1996; Sauer 1971; Mangelsdorf 1971). It emerged in the
1920s when Carl Sauer (1950) asserted that the Indians had significantly
influenced the ecology of the Great Plains, but, this idea was routinely
dismissed (Denevan 1996). As evidence of Folsom and Clovis cultures
emerged through mid-century, the time intervals involved were significant.
For example, Clovis is now dated at 11,300 to 10,900 BP, and Folsom is
dated from 10,950 to 10,250 BP (Haynes et al. 1992). The Great Plains
began to look like one of the most anciently inhabited parts of the United
States (Haynes et al. 1992).
From the 1920s on, Carl Sauer and his students argued for such a view
of the Great Plains (Sauer 1944, 1956, 1980). Using a carry-capacity model,
Sauer argued for much larger numbers of Indians in America in pre-contact
times than did other scholars of the time, maintaining "that when the Euro-
peans arrived the natives were not only prosperous and well-balanced eco-
logically but also numerous" (Denevan 1996: 385). It was the respected
Bureau of Ethnologist scholar James Mooney (Kroeber 1939) who led the
countercharge against this view. When Alfred Kroeber (1939: Appendix I)
famously estimated the pre-contact human population of the entire Americas
at only 8.4 million in 1939 (and only 900,000 for North America above
Mexico!), he was following Mooney's lead.
Within a decade the figures were beginning to creep upward in prepa-
ration for a full-scale re-thinking of pre-Columbian population. Julian Stew-
ard (1949) increased the Americas-wide estimate to 15.6 million. Sauer,
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however, continued to believe that the estimates and methodologies of
Kroeber and Steward were too conservative (Sauer 1980). When the full
impact of "Virgin Soil" epidemics, from diseases introduced by Europeans,
on indigenous populations began to influence the field in American demo-
graphic study in the 1960s, Sauer adopted that argument as an explanation
for the woefully low figures scholars had accepted for so long (Sauer 1980).
Thus, to a greatly-extended time estimate for human inhabitation in the
Americas, we have gradually added new knowledge about the actual magni-
tude of the human population in the so-called "presettlement" continent. The
case for many more people than previously suspected has become incontro-
vertible, even if there is no agreement yet on the actual numbers. In the past
two decades scholars like Henry Dobyns (1966) and William Denevan (1992)
have pushed the estimates for the pre-contact occupation higher than ever
before. Dobyns (1966) estimated that the population north of Mexico was
between 9.8 and 12.25 million; and, Denevan (1992) estimated it was at least
3.8 million. In other words, by "presettlement" times 350-400 generations of
men and women had been living in and transforming America for more than
100 centuries. Thus, in the 500 years immediately prior to the European
arrival, the baseline "presettlement" environment of the present US and
Canada was absorbing the effects (depending on whose estimate is right) of
between 55 to 180 million people (Jacobs 1996).
These new population estimates along with the steady accumulation of
archeological data have helped us to understand explorers' commentaries
that conflicted with Kroeber's interpretation of a paltry North American
population (and what he thought an almost unpopulated Great Plains). Ar-
cheologists have now mapped a sequence of bison-hunting cultural occupa-
tions on the Northern Plains. For example, in the Folsom wake, Cody hunters
were on the Northern Plains until about 6,500 BP. They were succeeded by
the Mummy Cave hunters who lasted until 5,500 BP, followed by the Oxbow
culture (to 4,700 BP), the McKean culture (to 4,500 BP), and the Pelican
Lake people (to 3,500 BP) (See Bryan 1991). The Besant hunters, last to use
atl atls, until about 700 AD, overlapped by the bow-wielding Avonlea peoples
(until 800 AD), and the Old Women's culture, which some scholars believe
became the Blackfeet of the historic documents (Bryan 1991; Schlesier
1994). This cultural sequence of plains buffalo hunters comprises the long-
est-sustained human lifestyle adaptation in all of North American history
(Schlesier 1994).
This type of continuum is not as well represented on the southern
plains. Yet, it is here that our best evidence exists for a large population on
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the plains at the time of European contact. For example, consider the record
of the first European to traverse the continent, Cabeza de Vaca's Relacion,
with its account from the edges of the Southern Plains in the mid-1530s
(Cabeza de Vaca 1984: 96-98). Expecting to find los despoblados grandes,
Cabeza de Vaca, who has been praised by scholars for his conservative
descriptions (Hodge 1984) encountered instead "so many sorts of people of
such diverse languages, the memory fails to recall them" (Cabeza de Vaca
1984: 67). Cabeza de Vaca and his fellows were seen as shamans and healers
and were trailed by a retinue of 3,000-4,000 people as they worked their way
into northern Mexico. He noted, intriguingly, that it was only when they
neared the "Christian lands" that the country began to appear vacant (Cabeza
de Vaca 1984: 109).
Five years later the Coronado expedition echoed Cabeza de Vaca by
noting that the High Plains of present New Mexico and Texas were densely
populated by numbers that rivaled the Pueblo towns along the Rio Grande
(Schambach and Rackerby 1982; Gutierrez 1991; Anderson 1999). Both
documents and archeological evidence help reconstruct how many would
that have been. We now think, that there were as many as 50,000 people in
South Texas when Cabeza de Vaca was shipwrecked there (Anderson 1999).
Another 10,000 lived in the towns called La Junta near Big Bend, and
another 30,000 resided up the Rio Grande toward present El Paso. And, the
70 or so Pueblo towns along the Upper Rio Grande had about 80,000 in the
1500s (Gutierrez 1991). According to our archeological evidence, the Wichita
towns that Coronado saw in southern Kansas numbered as high as 100,000
people (Schamback and Rackerby 1982). Add, conservatively, another
20,000 to account for the numerous Apache buffalo hunters on the High
Plains and the Siouan villagers (like the Osages) farther east. In addition the
Caddo Confederacy along the Black Prairie had at least 30,000 people in the
16th century (Anderson 1999). Together these numbers suggest that roughly
a third of a million people were living in or near the southern prairies prior
to "pre-settlement" times (Schambach and Rackerby 1982; Gutierrez 1991;
Anderson 1999).
So there were probably several hundreds-of-thousands of people on the
Great Plains before Europeans arrived, and they had been here for at least ten
thousand years. What impact might they have had? Few scholars will argue
that non-Western, pre-capitalist hunters and horticultural peoples had no
impact. Predation and crop-raising by humans are economic activities that
shape the world, particularly when practiced by hundreds of thousands of
people over centuries of occupation.
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While early Euro-American explorers rarely recognized or analyzed
human effects on the environment, they often noted them indirectly. Floristic
patterns on and along the borders of the Great Plains were altered, particu-
larly around Indian villages (Flores 1984). The introduction from Mexico of
exotic cultivars, such as maize, gourd squashes, pumpkins and exotic le-
gumes, was one of the obvious transformations on the plains. But there were
others. Dr. Peter Custis, who was the first American-trained botanist to
explore the West and who became Thomas Jefferson's Meriwether Lewis
counterpart in the Southwest, left a lengthy ecological catalogue (Flores
1984). His records from 1806 document extensive ecological alteration in
the vicinity ofIndian villages along the Red River (Flores 1984). Such data
make it abundantly clear that the West as a pristine world, shaped solely by
non-human processes, is one of the grand fantasies of American history. For
example, Custis's botanical lists document a phenomenon that 20th century
ecologists have also observed: the prior human transfer of wild plants across
the continent out of their native ranges into the vicinity of both occupied and
long abandoned Indian sites (Flores 1984). Near the Caddo villages visited
by the exploring party, Custis found an unusual abundance of species such as
the jimson weed (Datura stramonium L.), and the great blue lobelia (Lobelia
siphilitica L.) used in medicine and ceremony. He describes, as well, a
successional pattern of plants taking over abandoned Indian fields that was
far different from that in nearby prairies, further evidence that Indian agri-
cultural practices extensively modified the landscape along the Great Plains
(Flores 1984).
Another explorer, Jose Mares, traversed the plains between Spanish
settlements in Louisiana and New Mexico in 1787-88. He described another
probable ecological effect of Indian inhabitations when he noted that mes-
quite increased significantly as one approached Indian villages on the plains
(Mares 1967). Since Mares's journeys were in the period after horses were
introduced he may have been describing an overgrazing effect. Or possibly,
mesquite thickets springing up around villages may have represented a
localized form of fire suppression similar to the kind that led to the enormous
increase in mesquite and juniper on the Southern Plains since Indian fire
management ended (Laycock 1991).
Widespread stories of Indian fire ecology initially led Carl Sauer (1950)
to argue that the grasslands of the Great Plains owed much of their exist-
ence to the Indian presence. Since then supporting evidence has increased.
Cabeza de Vaca was the first European observer of this practice. He wrote
that the Indians of the interior so habitually used fire that it constituted a
fundamental part of their technology (Cabeza de Vaca 1984). He observed
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the use of fire to encircle deer, drive lizards out of hiding, lure buffalo to
nearby pastures, and reduce mosquitos; mosquitos would otherwise be so
dense that the Indians "appeared to have the affliction of holy Lazarus"
(Cabeza de Vaca 1984: 67). Individual citations for Plains Indian use of fire
in the historical documents form a tediously lengthy list. However, later
observers added some interesting reasons for fire, such as burning the rattle-
snakes as they emerged from their dens, encouraging berry patches in par-
ticular places, and depriving enemy raiders and war parties of game (Lewis
1985; Phillips 1985; Arno 1985; Gruell 1985; Vogel 1974). Peter Custis
noted some of the floristic results, among them that fire-colonizing Cassia
species tended to "overspread the entire country" up the Red River (Flores
1984).
Because of their different timing, these anthropogenic fires had differ-
ent effects than lightning-caused fires, such as the creation of many kinds of
plains vegetation complexes, including berry patches, scruboak savannahs,
and foothill parklands. During the modern Interglacial, climate actually
seems to favor half-shrubs and the push of xeric species northward from the
Chihuahuan Desert (Schmidt 1989). Thus, the very existence of the South-
ern Great Plains as a grassland complex populated by big grazing animals
almost certainly depended on Indian management. Ecologists have now
come around to accepting Sauer's (1950) contention that the eastern borders
of the Great Plains were extended eastward by Indian fire practices, a
strategy that also helped extend the bison's range (Anderson 1990; Pyne
1982). As repeat photography shows (Klett et al. 1984; Meagher and Hous-
ton 1998), the same phenomenon has occurred in recent times in the foothill
grasslands where the plains abut the Rocky Mountains. Western planners of
the last century like John Wesley Powell (Flores 1978), who hoped to protect
forests by removing fire-happy Indians, failed to realize the effect Indian
removal and fire suppression might have on the western edges of the grass-
lands (Barrett and Arno 1982; Barrett 1981).
Finally the Indian presence influenced animal populations of the Great
Plains. The evidence now suggests that the global market had an impact on
the Indian harvest of animals (Flores 1991). Tantalizing linkages exist be-
tween Indian population sizes, which fluctuated as a result of disease epi-
demics, and wildlife population size (Rostland 1970). The evidence clearly
shows I think, that the presence or absence of Indian peoples made a very
palpable difference in how Euro-American explorers reported wildlife
(Rostlund 1970). The abundance and diversity of Great Plains wildlife that
Lewis and Clark found was the result of eons of evolution and geology and
climate, but also of thousands of years of the Indian hand. In fact, the
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enormous bison population reported was a legacy of over-simplification.
North America lost three-quarters of its large fauna in the Pleistocene extinc-
tions 100 centuries before European arrival (Martin 1968). The native peoples
may have helped cause or shape this massive simplification (Martin 1968).
The animal ecology of the Great Plains 500 years before European settle-
ment rested on the results of that extinction. Even scholars of bison evolution
and taxonomy argue that the rhythms and pressures of human hunting shaped
the modern animal (McDonald 1981: 243-63). Indians also influenced plains
ecology to a degree by observing cultural taboos for some animals such as
beaver, for example, whose ponds could be drought insurance on the plains
(Smith 1983; Hames 1987; Morgan 1991). In other cases, no distinctions
were drawn between humans and certain human-like animals, like bears or
wolves (Williams and Huan 1982). Therefore, big predators like these were
not pursued or eradicated.
Great Plains animal ecology as the European explorers saw it also
depended upon the behavior and interactions of Indian inhabitants, that
were noted but only vaguely understood. Lewis and Clark, for example,
initially could not explain the extraordinary difference they found in wildlife
populations between the Missouri River and Columbia River slopes of the
Rocky Mountains (Clark 1993). Yet, on the return trip, Clark finally con-
fided to his journal, "I have observed that in the country between the nations
which are at war with each other the greatest numbers of wild animals are to
be found" (Clark 1993: 38). Paul Martin and Christine Szuter (1999) re-
cently concluded that it was a buffer or war zone imposed by the Blackfeet
on the Upper Missouri River that accounted for the huge number of animals
Lewis and Clark reported from that region. The large and peaceful Indian
population along the waters of the Columbia River was likely responsible for
the game "sink" that the explorers found there (Martin and Szuter 1999).
Also, Indian hunting was consistent with the optimal foraging efficiency
principle (Smith 1983; Hames 1987). So, dozens of travelers, including
trader Anthony Glass working the Southern Plains in 1808, recorded a lack
of wildlife near Indian villages (Glass 1985). Since buffer zones between
warring 18th and 19th century tribes have been recognized, their presence
seems to account for a high wildlife abundance found in explorers' accounts
of the Great Plains (Martin and Szuter 1999; Flores in press).
Conclusion
All of which should put into better context the experience of the 19th
century naturalist, Gideon Lincecum, writing about the untrammeled wilder-
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ness he found in the Black Prairie along the San Marcos River in Texas in the
1820s. It has taken history almost two centuries to discover what Lincecum
failed to see, the ecological alteration of the region imposed by its Indian
inhabitants. A smallpox epidemic had run through the tribes in the Great
Plains in 1817, so perhaps the Texas prairie seemed wilder and more
unpeopled when Lincecum entered than it was a few years later. We perhaps
could overlook Lincecum's failings if there weren't one additional com-
plication. It is also a very revealing, even emblematic, complication. It
turns out that the "perfectly natural" countryside Lincecum found in the
San Marcos Valley had actually been the site of a bustling Spanish mission
only a century before (Lincecum and Phillips 1994). Hampered by his own
version of our long-enduring fantasy about the continent, Gideon Lincecum
looked at the reality of a human-influenced Great Plains natural world, but
instead saw the "presettlement" wilderness his culture had prepared him to
see.
References
Anderson, G.C. 1999. The Indian Southwest, 1580-1830: Ethnogenesis and
Reinvention. Norman: University of Oklahoma Press.
Anderson, R.c. 1990. The historic role of fire in the North American grass-
land. In Fire in North American Tallgrass Prairies, ed. S.L. Collins and
L.L. Wallace, 8-18. Norman: University of Oklahoma Press.
Arno, S. 1985. Ecological effects and management implications of Indian
fires. In Proceedings, Symposium and Workshop on Wilderness Fire,
Missoula, November 15-18, 1983, 85-89. USDFS General Technical
Report, INT-182, April.
Barrett, S. 1981. Relationship ofIndian-caused fires to the ecology of West-
ern Montana forests. Master's thesis, University of Montana.
Barrett, S.W., and S.P. Arno. 1982. Indian fires as an ecological influence in
the Northern Rockies. Journal of Forestry 80: 641-53.
Bryan, E. 1991. The Buffalo People. Edmonton: University of Alberta Press.
Cabe~a de Vaca, A.N. 1984. Relation (Relacion) that Alvar Nunez Cabe~a de
Vaca gave of what befell the armament in the Indies whither Panfilo de
Narvaez went for Governor from the year 1527 to the year 1536 [1537]
when with three comrades he returned and came to Sevilla. In Spanish
Explorers in the Southern United States, 112-126. Reproduction of the
1555 edition. Austin: Texas State Historical Association.
Carruthers, J. 1995. The Kruger National Park: A Social and Political His-
tory. Pietermaritzburg: University of Natal Press.
352 Great Plains Research Vol. 9 No.2, 1999
Carruthers, J. 1997. Nationhood and national parks: Comparative examples
from the Post-Imperial experience. In Ecology and Empire: Environ-
mental History of Settler Societies, ed. T. Griffiths and L. Robin, 125-
38. Seattle: University of Washington Press.
Clark, W. 1993 [Journal] Entry for Friday, 29th August 1806. In The Journals
of the Lewis and Clark Expedition, ed. Gary Moulton, Vol. 8. Lincoln:
University of Nebraska Press.
Cronon, W. 1995a. In search of nature. In Uncommon Ground: Toward
Reinventing Nature, ed. W. Cronon, 23-41. New York: W.W. Norton.
Cronon, W. 1995b. The trouble with wilderness. In Uncommon Ground:
Toward Reinventing Nature, ed. W. Cronon, 42-90. New York: W.W.
Norton.
Denevan, W. 1992. The pristine myth: The landscapes of the Americas in
1492. Annals of the Association ofAmerican Geographers 82: 369-85.
Denevan, W. 1996. Carl Sauer and Native American population size. The
Geographical Review 86: 385-97.
Dobyns, H. 1966. Estimating aboriginal American population: An appraisal
of techniques with a new hemispheric estimate. Current Anthropology
7: 395-416.
Flannery, T.p. 1995. The Future Eaters: An Ecological History of the
Australasian Lands and People. Sydney, Australia: Reed New Holland.
Flores, D. 1978. Islands in the desert: An environmental interpretation of the
Rocky Mountain frontier. Ph.D. diss., Texas A&M University.
Flores, D. 1984. The ecology of the Red River in 1806: Peter Custis and early
southwestern natural history. Southwestern Historical Quarterly 88:
1-42.
Flores, D. 1991. Bison ecology and bison diplomacy: The southern plains
from 1800 to 1880. Journal ofAmerican History 78: 465-85.
Flores, D. In press. The Natural West. Norman: University of Oklahoma
Press.
Glass, A. 1985. Journal of a voyage. In Journal ofan Indian Trader: Anthony
Glass & the Texas Trading Frontier, 1790-18/0, ed. D. Flores, 40-1.
College Station: Texas A&M University Press.
Griffiths, T. 1997. Ecology and empire: Towards an Australian history of the
world. In Ecology and Empire: Environmental History of Settler Soci-
eties, ed. T. Griffiths and L. Robin, 1-16. Seattle: University of Wash-
ington Press.
Gruell, G. 1985. Indian fires in the interior west: A widespread influence. In
Proceedings, Symposium and Workshop on Wilderness Fire, Missoula,
The Great Plains "Wilderness" 353
November 15-18,1983,72-74. USDFS General Technical Report, INT-
182, April.
Gutierrez, R. 1991. When Jesus Came, the Corn Mothers Went Away: Mar-
riage, Sexuality, and Power in New Mexico, 1500-1846. Stanford, CA:
Stanford University Press.
Hames, R. 1987. Game conservation or efficient hunting. In The Question of
the Commons: The Culture and Ecology of Communal Resources, ed.
B. McKay and J. Acheson, 92-120. Tucson: University of Arizona
Press.
Haynes, C.Y. Jr., R.P. Beukens, A.J.T. Jull, and O.K. Davis. 1992. New
radiocarbon dates for some Old Folsom sites: Accelerator technology.
In Ice Age Hunters of the Rockies, ed. D.J. Stanford and J.S. Day, 83-
100. Niwot: University Press of Colorado.
Hodge, F. 1984. Introduction. In Spanish Explorers in the Southern United
States, 1528-1543, ed. F. Hodge and T. Lewis, 3-10. Austin: Texas
State Historical Association.
Jacobs, W. 1996. The tip of an iceberg: Pre-Columbian Indian demography
and some implications for revisionism. In The Fatal Confrontation:
Historical Studies ofAmerican Indians, Environment, and Historians,
ed. W. Jacobs, 77-89. Albuquerque: University of New Mexico Press.
Kett, M., J. Verburg, E. Mancheser, B. Bushaw, R. Dingus, and P. Berger.
1984. Second View: The Rephotographic Survey Project. Albuquerque:
University of New Mexico Press.
Kroeber, A. 1939. Cultural and Natural Areas of Native North America.
Berkeley: University of California Press.
Laycock, W.A. 1999. Stable states and thresholds of range condition on
North American rangelands. Journal ofRange Management 44: 427-33.
Lewis, H. 1985. Why Indians burned: Specific vs. general reasons. In Pro-
ceedings, Symposium and Workshop on Wilderness Fire, Missoula,
November 15-18, 1983, 75-80. USDFS General Technical Report,
INT-182, April.
Lincecum, J.B., and E. Phillips, eds. 1994. Adventures ofa Frontier Natural-
ist: The Life and Times ofDr. Gideon Lincecum, with an introduction by
J.B. Lincecum and foreword by A.C. Greene. College Station: Texas
A&M University Press.
Leopold, A.S., S.A. Cain, C.M. Cottam, LN. Gabrielson, and T.L. Kimball.
1963. Wildlife Management in the National Parks: The Leopold Report.
Advisory Board on Wildlife Management appointed by Secretary of
Interior Udall, March 4.
354 Great Plains Research Vol. 9 No.2, 1999
MacKenzie, J. 1997. Empire and the ecological apocalypse: The historiog-
raphy of the Imperial Movement. In Ecology and Empire: Environmen-
tal History of Settler Societies, ed. T. Griffiths and L. Robin, 215-28.
Seattle: University of Washington Press.
Mangelsdorf, P. 1971. Review of "Agricultural Origins and Dispersals" by
Carl O. Sauer. In Prehistoric Agriculture, ed. S. Struever, 415-22.
Garden City, NY: American Museum of Natural History.
Mares, J. 1967. [Journal] Santa Fe to Bexar, July 31 to October 8,1787, and
return, in 1788. In Pedro Vial and the Roads to Santa Fe, by N. Loomis
and A. Nasatir, 288-315. Norman: University of Oklahoma Press.
Martin, P.S. and e. Szuter. 1999. War zones and game sinks in Lewis and
Clark's West. Conservation Biology 13: 36-45.
Martin, P.S. 1968. Prehistoric overkill. In Pleistocene Extinctions: The Search
for Cause, ed. P.S. Martin and H.E. Wright Jr., 75-120. New Haven, CT:
Yale University Press.
McDonald, J. 1981. North American Bison: Their Classification and Evolu-
tion. Berkeley: University of California Press.
Meagher, M., and D. Houston. 1998. Yellowstone and the Biology of Time:
Photographs across a Century. Norman: University of Oklahoma Press.
Morgan, G. 1991. Beaver ecology/beaver mythology. Ph.D. diss., Depart-
ment of Anthropology, University of Alberta.
Noss, R. 1983. A regional landscape approach to maintain diversity.
BioScience 33: 700-706.
Phillips, C. 1985. The relevance of past Indian fires to current fire manage-
ment programs. In Proceedings, Symposium and Workshop on Wilder-
ness Fire, Missoula, November 15-18, 1983, 81-84. USDFS General
Technical Report, INT-182, April.
Pyne, S. 1982. Fire in America: A Cultural History of Wildland and Rural
Fire. Princeton, NJ: Princeton University Press.
Rolls, E.e. 1984. They All Ran Wild: The Animals and Plants that Plague
Australia. London: Angus and Robertson.
Rostlund, E. 1970. The geographical range of historic bison in the southeast.
Annals of the Association ofAmerican Geographers 50: 395-407.
Rothman, H. 1997. The Greening of America? Environmentalism in the
United States since 1945. New York: Harcourt Brace.
Sauer, e.O. 1944. A geographic sketch of early man in America. The Geo-
graphical Review 34: 529-73.
Sauer, C.O. 1950. Grassland, climates, fire and man. Journal of Range
Management 3:16-22.
The Great Plains "Wilderness" 355
Sauer, C.O. 1956. The agency of man on the earth. In Man's Role in Chang-
ing the Race of the Earth, ed. W. Thomas, 54-56. Chicago: University
of Chicago Press.
Sauer, e.O. 1971. Planters of the Old World and their household animals. In
Prehistoric Agriculture, ed. S. Struever, 407-14. Garden City, NY:
American Museum of Natural History.
Sauer, e. 1980. Seventeenth Century North America: Spanish and French
Accounts. Berkeley: Turtle Island Foundation.
Schambach, F. and F. Rackerby. 1982. Contributions to the Archeology ofthe
Big Bend Region. Fayetteville: Arkansas Archeological Survey Re-
search Series 22.
Schlesier, K.H., ed. 1994. Plains Indians, A.D. 500-1500: The Archaeologi-
cal Past of Historic Groups. Norman: University of Oklahoma Press.
Schmidt, R. 1989. The mega-Chihuahuan Desert. In Third Symposium on
Resources of the Chihuahuan Desert Region, ed. A. Michael Powell et
aI., 105-15. Alpine: Chihuahuan Desert Research Institute.
Smith, E.A. 1983. Anthropological applications of optimal foraging theory:
A critical review. Current Anthropology 24: 628-32.
Spence, M.D. 1999. Dispossessing the Wilderness: Indian Removal and the
Making of the National Parks. New York: Oxford University Press.
Steward, J. 1949. The Native population of South America. In Handbook of
South American Indians, ed. J. Steward, Volume V, 655-68. Washing-
ton, DC: Bureau of Ethnology.
Vogel, R. 1974. Effects of fire on grasslands. In Fire and Ecosystems, ed.
T.T. Kozlowski and C.E. Ahlgren, 494-96. New York: Academic Press.
Williams, N.M., and E.S. Hunn, eds. 1982. Resource Managers: North
American and Australian Hunter-Gatherers. Boulder, CO: Westview
Press.
